Tubulin binding of two 1-deaza-7,8-dihydropteridines with different biological properties: enantiomers NSC 613862 (S)-(-) and NSC 613863 (R)-(+).
Several fluorescence properties of two enantiomers, NSC 613862 (S)-(-) and NSC 613863 (R)-(+), have been compared. Even though the two isomers showed the same fluorescence behavior in solution in different solvents, drastic differences were observed after binding to purified calf brain tubulin. Binding measurements for the two compounds were performed both by fluorescence spectroscopy and by column gel permeation, a direct method of measurement. For both isomers, the binding was characterized by the presence of one high-affinity binding site with an apparent association constant of (3.2 +/- 0.5) x 10(6) M-1 and (4.1 +/- 0.9) x 10(6) M-1 for the R- and S-isomer, respectively, and by several low-affinity sites. Both isomers were also shown to induce GTPase activity in tubulin. The high-affinity binding site seems to be the same for the two isomers. Moreover, fluorescence competition experiments suggest at least a partial overlap of the colchicine and podophyllotoxin site. To explain the differences in fluorescence behavior after binding to tubulin, we hypothesize that the R-isomer is positioned differently in its binding locus as compared with the S-isomer.